Introduction {#sec1-1}
============

Statement of the problem {#sec2-1}
------------------------

During ovulatory cycles, endometrial blood flow and endometrial thickness are variable.\[[@ref1]\] After mensturation endometrium is thin and becomes thicker gradually. Many studies suggest affecting factors on endometrial thickness and endometrial blood flow like age, etiology of infertility, estradiol level.\[[@ref2][@ref3]\]

Several methods are employed for the treatment of infertility, with the oldest one being intrauterine insemination (IUI) as well as artificial insemination;\[[@ref3][@ref4]\] the major sings of IUI are the cervical factor, male infertility, and difficulties impeding the movement of the sperms toward an oocyte.\[[@ref4]\]

Some ultrasound factors, including uterine endometrial thickness and the blood flow have been examined to evaluate for uterine receptivity.\[[@ref5]\] A handful of studies have highlighted the blood content as a major yardstick for the acceptance by the uterus; some studies have also identified uterine blood and the endometrial flow as parameters affecting the enhancing of the probability of pregnancy in the course of *in vitro* fertilization (IVF) cycles.\[[@ref6]\] Although many researches have emphasized the ultrasound pattern and endometrial thickness on the hGG injection day, there is no agreement about the efficacy of such factors throughout the IUI cycles.\[[@ref7]\] The aim of this current study was to determine the effect of endometrial thickness and endometrial blood flow on pregnancy in intrauterine insemination cycles.

Material and Method {#sec1-2}
===================

Study type: This study is a cross-sectional prospective one where IUI candidate patients have been selected in a randomized simple sampling method.

The current study includes 100 patients aged 21\--38 who visited Shahihd Akbar Abadi Infertility Center from September 2015 to August 2018. The stimulation protocol was individually chosen on the basis of parameters such as age, the history of infertility, diagnosis, and the medical status. If the diameter of the biggest follicle in the follicular phase was smaller than 10, the patient would be subjected to COH via the administering of gonadotropin with follicle stimulating hormone (FSH) or HMG. The primary dose of gonadotropin amounted to 150\--450 iu, and it changed on the basis of the FSH level, the patient\'s age, and antral follicles. If there were two follicles bigger than 16 mms, 10,000 units of hGG would be prescribed; on the hCG administration day, the patients were exposed to transvaginal ultrasound and Doppler in order to evaluate endometrium, endometrial thickness, and the flow pattern of blood vessels; 36\--42 h following the hCG injection time, IUI was carried out. Afterwards, the blood samples were collected on day 14 following IUI, and the headline more than 15 got considered to be positive. Clinical pregnancy was identified on the basis of the detecting of the fetal heart rate at the 6^th^ week of pregnancy using transvaginal ultrasound, and the patients were divided into two pregnant and non-pregnant groups; the mentioned groups were juxtaposed with each other in terms of different factors such as the stimulation duration, endometrial thickness, age, the infertility duration, the number of injections, ultrasound, and the endometrial vascular flow pattern. Following hCG administration, endometrial thickness, the vascular flow, and its pattern were measured using transvaginal ultrasound and Doppler, 15 min following the patients had depleted their bladder and taken some rest (ultrasound with Siemens G50, probes 4/9 MHz). The entire patients had undergone ultrasound from 9 a.m. to 11 a.m. by the same person.

Subjects were categorized into three categories in terms of endometrial thickness:

ET ≥77 \<ET \<14ET ≤14

The endometrial ultrasound pattern was divided into three parts:

The triple-line, inclusive of the central hyperecho lines encircled by two hypoecho layers.The average ISO echo scope and the central echogenic line encircled by roughly unknown boundaries.Hyperechoic endometrium as well as homogeny.

The endometrial blood flow was explained in the three ways as follows:

Lack of flowLow blood flowNoticeable vascular flow

Inclusion criteria were as follows:

The patients' consent.IUI candidates (cervical problems, unexplained infertility, cervical mucus, or having past issues in the cervix), male factor, and polycystic ovarian syndrome (PCO);Being 21\--38 years old.

Exclusion criteria included:

Endometrial polyps;Uterine anomalies;Any uterine changes that disorient the endometrial view.

Results {#sec1-3}
=======

The current research was comprised of 100 women with infertility problems who underwent IUI; 83 patients (83%) were aged less than 35 and 17 patients (17%) aged over 35. 75 patients were inflicted with primary infertility, and 25 patients were admitted to the center due to secondary causes. The subjects were also assessed in terms of infertility causes, and based on the results, 54 patients (54%) were reported for male reasons, 42 cases (42%) for polycystic ovary, 3 patients (3%) for being over the average age, and one case for an unidentified cause.

Blood samples were taken to assess βhCG criteria, and values over 15 were regarded as pregnant; serum samples of 36 subjects with βhCG criteria were positive, and those patients were regarded as pregnant. Ultrasound was performed on the patients for 6 weeks, and in case of the existence of fetal Heart rate (FHR), they would be diagnosed with clinical pregnancy. Reasoning from this fact, the fetal heart rate was verified for all 36 cases, and the certain diagnosis of pregnancy was established.

The average infertility duration was 1/6 ± 3/7 years for pregnant women and 2/9 ± 4/2 for non-pregnant ones; the independent *t*-test demonstrated no considerable difference between them (*P* = 0/310) \[[Figure 1](#F1){ref-type="fig"}\]. 28 pregnant women had less than six injections, and seven subjects had over six injections to treat the related infertility; in the group connected with non-pregnant women, 55 subjects received less than six injections, while nine individuals received over six injections. Data collected were analyzed using the Chi-square test, and no significant difference was indicated between the two groups (*P* = 0/240) \[[Figure 2](#F2){ref-type="fig"}\]. The values of base FSH were 3/5 ± 6/3 in pregnant women, and 5/5 ± 6/1 in non-pregnant ones. Data analysis using the independent *t*-test indicated no meaningful difference in the basal FSH serum of the two groups (*P* = 0/176). Six women (6/16%) in the pregnant group and 11 (2/17%) individuals in the non-pregnant group were over 35 years old. Data analysis using the Chi-square test indicated no meaningful difference between the two groups, either (*P* = 0/614).

![The duration of infertility](JFMPC-8-2845-g001){#F1}

![Number of shots taken (blue: less than 6; red: more than 6 shots)](JFMPC-8-2845-g002){#F2}

In the end, the two pregnant and non-pregnant groups of patients were juxtaposed with each other in terms of the endometrial blood flow, endometrial thickness, and the pattern of endometrial ultrasound. Using the three following ways, endometrial thickness was defined in the pregnant women group, where 21 (58/3%) of subjects existed with the endometrial thickness of less than 7, 14 (38/9%) individuals with the endometrial thickness of between 7 and 14, and an individual with the thickness of over 14; in the non-pregnant group, there were 23 patients (35/9%) with the endometrial thickness of less than 7 and 41 patients (64/1%) with the endometrial thickness of 7\--14 \[[Figure 3](#F3){ref-type="fig"}\]. Data analysis via the Chi-square test demonstrated meaningful differences in the endometrial thickness between the two groups (*P* = 0/029)

![Endometrial thickness in pregnant and non-pregnant patients (blue: pregnant; red: non- pregnant)](JFMPC-8-2845-g003){#F3}

The endometrial blood flow was measured using the method of Doppler ultrasonography. On this subject, in the pregnant women group, 21 patients (58/3%) were diagnosed with a meaningful blood flow and 15 subjects (41/7%) with a mild blood flow; in the non-pregnant women group, 17 patients (26/2%) were diagnosed with no flow, 36 patients (56/2%) with a mild flow, and 11 of them (17/2%) with a meaningful flow \[[Figure 4](#F4){ref-type="fig"}\]. Data analysis using the Chi-square test demonstrated a meaningful difference between the two groups as regards the endometrial blood flow (*P* = 0/00)

![Vascular endometrium flow in pregnant and non-pregnant patients](JFMPC-8-2845-g004){#F4}

The endometrial ultrasound pattern was represented in brief as A, B, and C. In the pregnant women group, 20 individuals (55/5%) were described as pattern A, 13 individuals (36/1%) as pattern B, and 3 individuals (8/4%) as pattern C. Data analysis using the Chi-square test also indicated no meaningful differences between the groups in terms of the endometrial ultrasound pattern (*P* = 0/198).

Discussion {#sec1-4}
==========

In accordance with the results of the current study, we evaluated endometrial thickness within 3 ranges of ≤7, 7\<ET≤14 and \>14 mm. We did not find correlation between endometrial thickness and pregnancy. In this stydy endometrial blood flow in the patients who got pregnant using IUI cycles is considerably different from that of the ones who did not become pregnant. Women who had a more favorable cycle showed a higher endometrial vascular flow rate as against the non-pregnant ones; nevertheless, endometrial thickness was higher in the majority of non-pregnant subjects compared with pregnant ones; the non-pregnant women\'s endometrial thickness was between 7-14 mm, whereas in pregnant women it was less than 7 mm.

In accordance with the current study, older ages are not connected with negative pregnancy outcomes; such findings are not in conformity with the results of the research done by Esmaeilzade who assessed the pregnancy outcome and endometrial thickness and reported that age was adversely connected with the pregnancy outcome in women experiencing IUI.\[[@ref1]\] Secretory and proliferative changes are required to carry out successful IUI.\[[@ref1][@ref2]\] The results of the study carried out by Esmaielzadehzadeh *et al.*, being consistent with the results of the current paper, indicated a considerable difference in the mean of the endometrial thickness and the pregnancy outcome in the IUI cycles.\[[@ref1]\] As regards the results of the study carried out by Yaman *et al.*, through measuring the endometrial volume using the three-dimensional ultrasound, pregnancy can be predicted in assisted reproductive technology (ART) cycles.\[[@ref2]\] Tsai *et al.* realized that women with the ultrasound demonstrating a triple-line pattern got pregnant more commonly compared with women without this pattern.\[[@ref3]\] Kovaces *et al.* reported that at least a 10-mm increase in the endometrial thickness can be directly connected with the increased pregnancy rate.\[[@ref4]\] Nevertheless, all researches have not achieved homogenous results, and a handful of them do not confirm any meaningful relationship between the pregnancy outcome and endometrial thickness.\[[@ref5][@ref6][@ref7]\] As regards the results of the study carried out by Yaman *et al.*, Sonographic measurement of endometrium thickness on the day of administring human chorionic gonadotropin is not useful in predicting IVF outcome.\[[@ref8]\] Weissman *et al.* reported that women who had less than or equal to 14 Endometrial (≤ 14) mm of endometrial thickness on the hCG injection day\[[@ref9]\] had a lower implantation and pregnancy rate,\[[@ref9]\] while Dietterich *et al.* did not identify any negative effect produced by endometrial thickening (\<14 millimeters) on the rates of pregnancy, implantation, and abortion.\[[@ref10]\]

Reuter *et al.* reached the conclusion that the higher number of follicles (up to three) and the endometrial thickness of at least 8 mm were connected with the higher rates of pregnancy.\[[@ref11]\] In accordance with the results of the study carried out by Tomlinson *et al.*, endometrial thickness is considered as one of the major variables for the prediction of the pregnancy outcome.\[[@ref12]\]

In another study carried out by Habibzadeh *et al.*, the results indicated no connection between the number of follicles, the age, gonadotropin injections, and endometrial thickness; nevertheless, the pregnancy probability is higher in the endometrial thicknesses of 6\--10 mm, with age not taken into account.\[[@ref13]\] On the basis of the results of the studies carried out by Kamath *et al.* although the pregnancy rate in the endometrial thickness of over 6 mm reported a higher pregnancy probability, the difference was regarded as insignificant.\[[@ref14]\]

In the study carried out by Ghosh *et al.*, the probability of pregnancy in subjects being over 30 years old was reported to be half of the ones being less than 30 years old.\[[@ref15]\] Nevertheless, another study carried out by Iberico *et al.* on 1,010 IUI cycles demonstrated that age cannot significantly predict the pregnancy outcome.\[[@ref16]\] This finding is in line with the findings of the current study, also verified by Geyter *et al.*\[[@ref17]\]

Thus endometrial thickness is independent of these factors: (age, number of gonadotropin ampule and FSH level.\[[@ref18]\] There are still controversial results about the role of endometrial thickness, pattern, volume, and vascularity in endometrial receptivity.\[[@ref19][@ref20]\] The patients with detectable endometrial blood flow had higher clinical pregnancy rates and implantation rates.\[[@ref21]\] Aghahoseini M, *et al.* concluded that Endometrial-subendometrial blood flow (according the findings of Doppler ultrasonography) in women undergoing ART could not predict endometrial receptivity and IVF outcome.\[[@ref22]\] Riad *et al.* reported that The presence of subendometrial flow is associated with successful IUI in women under stimulated cycles undergoing IUI. HMG seems a superior option for induction of ovulation regarding success of implantation.\[[@ref23]\] Hock *et al.* assessed endometrium making use of ultrasound; they realized that a homogeneous pattern on the hCG injection day is connected with the reduced pregnancy rate, yet the case is not relevant to the triple-line pattern.\[[@ref24]\] Javedani masroor *et al.* reported that endometrial thickness does not have the potential for the prediction of the success of the IUI cycles.\[[@ref25]\]

The small sample size of the women included in this study can be regarded as one of its limitations; furthermore, the sperm quality should have already been evaluated.

Conclusion {#sec1-5}
==========

No conclusive cut-off value of endometrial thickness has been established in order to help clinicians in counseling the couple about pregnancy outcome. Using ultrasound is a suitable and efficacious method of assessing the endometrial and uterine blood flow; in general, it appears that the vascular endometrium flow could have the potential for the predicting of the results of IUI cycles. However, wider studies are required to obtain applicable results.
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